Age-related RNA polymerase I activity in isolated nuclei of PHA stimulated human lymphocytes.
In order to extend to the immune system previous findings that there is an age-related loss of hybridizability of the genes for ribosomal RNA (rRNA) in several tissues of mice, dogs and humans, we have investigated the function of the genes for rRNA in human T lymphocytes. These cells were chosen because they show a substantial decline in function with age, greater than that of other components of the immune system. rRNA synthesis was determined by measuring tritiated-UTP incorporation into acid precipitable counts as a result of the action of RNA polymerase I in nuclei isolated from phytohemagglutinin (PHA) stimulated peripheral-blood lymphocytes from 24 young adult and old human donors. The number of PHA-responsive cells from each donor was determined by counting grains in autoradiographs after a pulse of tritiated-uridine had been administered to them. The aggregate PHA induced synthesis of rRNA in the cultures decreased as a function of the age of the donor. However, the number of PHA-responsive cells also dropped with age. When the data are normalized for the number of PHA-responsive cells in each culture, it appears that rRNA synthesis per PHA-responding cell does not significantly decline with age, even though there is a suggestion of a decrease after corrections are made. On the average, differences between individuals of the same age group were as great or greater than age-related differences.